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due to the simultaneous attenuation of the medium 
and its scattering properties [15].   
 
 
Fig 2. Conversion coefficients Hp(3)/Ka  calculated for 
different beam qualities for different incident angles  
 
The phantom of the same external shape but 
different materials (cylindrical, with a 0.5-cm-thick 
PMMA wall, filled with water) has been proposed 
for the calibration of eye dosimeters in laboratory 
conditions. 
As in realistic conditions during calibrations in 
the laboratory the dosemeter is placed on the 
surface of the phantom, and the aim of such 
dosimeters is to measure dose to the lens of the eye, 
the calculations of conversion factors were 
performed in the similar geometrical conditions, i.e. 
scoring volumes positions were selected to be as 
close as possible to position of dosemeter and the 
eye lens.   
However, standard x-ray beam qualities are used 
for calibration of dosemeters in the field of radiation 
protection, as N and W series [15, 19], so provision 
of conversion factors for these beam is of huge 
practical importance. For calibration of dosemeters 
used in interventional radiology and cardiology 
procedures, it is very important to select proper 
beam quality for calibration, as close as possible to 
the beam qualities used in real clinical conditions. 
In addition, the  dosemeters must have an adequate 
energy and angular response. Another issue related 
to practical use of eye lens dosimeters is x-ray tube 
orientation, as x-ray tube can be moved during the 
intervention, which has an influence to the angle of 
incidence of the x-ray beam.  Having in mind typical 
x—ray tube angulations, i.e. projections used during 
interventional procedures, conversion factors for 
different angulations are also provided in this work.  
  4. CONCLUSION 
In this study, a set of energy- and angular-
dependent conversion coefficients (Hp(3)/Ka) in the 
newly proposed  cylindrical phantom for calibration 
of eye lens dosimeters  have been calculated with the 
Monte-Carlo code MCNP5/X.  The Hp(3)/Ka 
conversion coefficients have been determined for 
standard photon beam qualities denoted as ISO N 
series in the range of tube voltages  from 40 to 150 
kV.  The conversion factors Hp(3)/Ka provided in 
this work are related to standard beam qualities 
(N40 to N150) readily available in the calibration 
laboratories and they are suitable for application in 
numerous workplace situations in medicine and 
industry.  
The provided conversion coefficients could be 
applied in calibration procedures utilized in 
calibration laboratories and thus, could contribute 
to the implementation and accuracy of the 
dosimetry measurements for the eye lens exposure. 
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